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U + <5m) - (0+0m) + ( 7 + ^m) =2n ff ( n iiKifc) 

Lfc £ £ fc -t a fit 7 EftO&lfil&li&llo 

[f»*« 9 ] 

mm$*^m$, mmmummm^zmmz, mm a 2 zmomufrm 

a2 + /?2 + 7 2 = 2ri7r 3&»o «2-/?2+ r 2 = ( 2 n + 1 ) ?r 

fitsi^afcii:* #m fc -r * w « 4 s ^ ii 5 mm^mmmmgzWo 
umm i o ] 

t)frw>^frbfrw>%foKn^nm^*^wm, mm « 4 t?#Ei-a* 2 <vmt)%-%m 
mm^mmfommm^zmmm, 4 3 <&*:&#e#^ tris^ 

MSS&f-flf i: & * tL-rtLjg^-f ^^l^J:0 f ^2O5^r-9-|I]i^t, Hfr fail 1 £ <£ 

2 (D^^^-mm^mij^fi^mmm^m^-^^mu, mm? 4t^inii» 
m# t , ttr t am 1 o a-e# o« frhmtiztizm^vtiLffl&x mm* * mm 

i ©merits* <b $ tLzmummmm^&fc-t * & 2 omts^-m^t ^ u 

« 4 + j3 4 + 7 4 = 2 ni: 3&»0 «4 — /34+ 7 4 = (2n+l) tt 
f 1HW1- * J: 3 £ L i fc & #m fc -t & flt$£ 4 £ (4 5 SB« o ilSo 

[Wslfcs 1 1 ] 

Ttfrtas *^#i£{±, Mmm$mmmmk*m%-m, m®m a 3 -ea-E-raai 1 
mm £ . tsria f rasftSfeWfli-f" * ^@a, fiffl^ /? -t?#E-r & & 2 o mm £ , m §a 
m 1 ©**^e»*' e> m# $ *i* »«ats«-^ . -striae 2 ©m^ssi* & ffi* s 

mX«3-/? + 7 = 2n^- 

Lfc i £ JtmWi £■?%> m^-M 4 t fz it 5 |a«<7)|ft^ii#^So 
[flfcfr® 12] 

13] _ 
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Ac 

[it ^ 1 7 ] 

f SiS«IIS5iSi5S51^! (UBUr ******** 

OROTIC «IBW««*^ * ^ * . + 7 * * i:U£i:t««tti 

lft&£ 1 5 t tz\± 1 6 IBftO 3= 

r +^ v )-(5+(i) + (r + ci)=2n7r ( n t±EfK) 

»«*»™, V (-+»») + <' + ' m) »«*««^*« 
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& mmmwm^ t , wish 2^5 *y-m&fr ^m^j^ tL^>«®»^«-i- 1 

«2+/?2 + y 2 = 2n7r_ «2-/92+ 7 2 = ( 2 n + 1 ) «• 

m-t&x 3 i\z.Lt:z.kt:fflgtb't&mTft%i sutziii 6 tamo ^-y-o 

2 1 ] 

Ktzmu^m^r^mm^ mm a 4 -c^-m-t & m 2 om^ieti t ^ iuis* wjga&gc 

w^^^»§, f£*BM/? 4T^@ei-£fH3 omtJ^SB^t, fulfil 2 om^Kgf^k 

mtsziLzmmmmm^zmmm, mm 7 4^jsts»i«Mft, ttrta 
m^$^^«Ji^W'ff^-*^-t^^2 ^mtj^^t 

«4+/94+ 7 4 = 2 n7r 5&*o «4-/?4+ 7 4 = ( 2 n + 1 ) n 

umm 2 2 ] 

mmmmmmmm^^m, mm a 3-?%-m-f&mi mm^mm 
mmiw^r^m^m, mm p zm 2 omti^m t % tuifi* 1 om^eag^ 

"bffi^^tL^Mjti^M^f-f-^^m^, ffiffiH/^^i-^w^^sts-^TL, tufa 

mXtf3-/? + 7 = 2ll7r 
(nf±3&gc) **KI^<7)T^, tufStUWM-i-m: i9 , m X a 3 + 7 Oft £fjjlj#p-f- £ i ^ 
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to o 0 1 ] ^ a ^ 

[0 0 0 2 ] 

SUS^^-ofcLT. 4"^Jl«^p (IF) i^T^n^t- h LfcfcN&gg 
P (RF) 7-;7-n>;^H:fILf«l ( L 0) >fa ^ £ £ |WfB#^mffl1- 

&*5Wb& (#fi=itl#i) o ^OS4f^^S:M^^> L/cL Ofg-^-b R F 

[0 0 0 3] 

ioiHIi^^^t, ffllw^t'JT^^XJt (C/N) ;m&£SSi 

m*«*t^ifc-t^>^^ > > fcK£Lfctt*Uffc&1% ^fH^istf&P UB (id 
[0 0 0 4] 

£. Ci T? A^t7ii:ov^, il 5MLtW4o i@?r#It^, IF 
AJtM^PIFC^tS, LOII^^H* (LOt^t) ^tfRFfe-^ffi* 
Mil (RFt^t) C0KI#*^L"C^«9, RFi^ldBff»MSPHB^O 

RFSl*WtLOfflM*H J -ft^^'f > hT?**/StA^W:3feL4tWf<fce>f^ 
ioT, ^ffi^l'islt^ P 1 d Bfrhco^y ? iW-fsH'f > M:io"Cftg 

$ fix L l£ ? £ t \zt£Z>(DX*>Z>o 
[0 0 0 5] 

^*#x.^>o mi 6 fcir&^j ^-^iqijE^^^^^ia^^i-o mtj^seffi o 1 

^A*i-^o 0 2liIFm2^ftU 5^tl03£iO f 104^ 

i"*o 5*tl0 3*30:^1 0 4ttA3b$ilfcLOifi: I Ffet^tRFfef *4)St 
, RFiftLOif^lM^l 0 5-.AiJ«o 1*^1 0 5fi, 5*^1 0 
3i»e>ffl*?ft*LOfi^ RFflfL 5^-9-1 0 4 *e>ffi:&3*L* L OflH!\ RFfe 

a + (3 + r = 2nn (1) fro 

a _ /? + r = ( 2 n + 1 ) tc (n ( 2 ) 

« + 7 = (2 n+ 1/2) TV (3) 

[0 0 0 7] 

[#1^» 1] #12 0 0 1 - 5 3 6 4 0 #<2r# 

IEEE TRANSACTION BROADCASTING, 
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VOL. 4 7, p p. 2 1 8 - 2 2 7, 2 0 0 1 

mm tint* 

ML. ^«p^ODLTL0ffi*m*^^ 
l«*«40 , C**i'tffl^* 5 *t tSMftti t * lis 

■s-o m^m* * mm ■+ mm^mz^tt z t *mm. t -t %> 
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[0 0 17] _ 

RF*2li, 7yftf5«L/:RF^HFlfi:»^o R F* 2 T« 
g^ffiSMtt^Sft*^-**^* (BER ^Bit Error Rate) 

, o^m jft*-c* * b e r x. rfmm r- ? z mmw -1 ^ffi * ° 
b 2 a i i «**t«*7D-Ht* u > mmu 1 i± a* $ ft* b e rk 

2 ) ^^L^l^l*Lf:L0tH7Jl7J^^tS (Xtv^S 3) 

B#^> R FHi 2 O ai*lAtm^Sftt ^ (^7-->7°S5) o 

LOB^JWiJ^SEH*^^ RFlft L(Mi^-£7>7-^-5— 3ltfe1-*o &*3, fill 

sS^Mlft^ * , R F * 15 2 i± L O ffi* WJ3 ®M$rfr * 3Hb L * v ' ° 

S3l±RFllS2©i)S^t-/n^®-C*So RF»2liLOit»S»l 1, 
A ffli i^^ ; f (SW) 1 7*3^1 8 *fc*J&3ft&o LOfe^ISlU±IFte 

Mmff 1 4^<bA2,$ft* I Fif^7^n^- h U RFfiftiftti. 
£Zl 13li5 *t«12^WtJ$ ftfc RFflf^LOiffc * U 

6^t^o ««» 1 6 l±fi*t*iift# 1 5^^A^$ft^RF4BYjI F |; 

«««« i ^\(om^m^mmm^\m^, 

ffi|iE# 2004-3076922 



#11 2003-426041 



^-v: 4/ 



[0 0 2 3 ] 

HI 4 K^mMm 1 (DmM^l&m^^ l 2«^[Hg&«^^7Fi-o 2l±LO 

^fflm*^S£ff 2 0 1, IFflffflIME§l2 0 2 , 5^2 0 3*5^^2 0 4 , R 
FftII*#jSS2 0 5 7&>e>*JftS*t*o 1S*^SBf?2 0 1*3^(^2 0 2, m^jft* 
2 0 5 t=J±. 7^-f^r/tffflt5o «*^SE^2 0 lliLOHf^l 

iliS, fiffiMff TJ2 5-ttU ?^ft2 0 3 310*2 0 4--ffi*1-£o 
[ 0 0 2 4 ] 

«;tJ#BB3f 2 0 2 (iIFflf £«ip§\ tefflM iST?2^KU 5^2 0 3*^20 
4 ^m^-T^o 5 3^ 2 0 3 RV t 2 0 4 {±m*^@fi§l2 0 2 b XJj Z tlfc I Ffe-f-fc, 
m7J^S£#§2 0 1 L Of-^TR FitS&S:f ^7 y T'a h L"CR 

F4f-S§-£M:U 7 7^3^- b CfffiL/cLOifi IWfcW^JS 2 0 5^£B7J-1 
&o «7J^J&ff2 0 5I±, 5^-9- 2 0 3 is J: #2 0 4*&^$fl^RFfllttLOttf 
SrttfflHr^JSLttl*"t*o H7J^@B£f2 0 l^J:W r 2 0 2 . S*#J£S2 0 5 (±, ftV 

«-/? + / = ( 2 n + 1 ) TV (nttSt) 
[0 0 2 5] 

C<75t£, « + r =Xi1-£fc, /? = X- (2n+l) Tctft&o H 5 tffcffiX (= « 

+ y ) ^M-r^Lottitimij^'fb^, RFffi***^fcwii5®ifeiaKfHtv7 >ttt l 

ISitWSo HI 6 (a) KW\ X= (1/6) w Lfc»^<0*jgi&®»tWV 7 
b-CW-JtLfc I F^m^^-fS 5 ^r^-mtS<DRFm^r^ XTfL Oif^^f^^to 
IH 6 (b) fctt, X= (1/2) a- 16 (c) £M\ X- (5/6) n <Dm& 

[0 0 2 6] 

^t7tii^tffi^iaotftg$w 0 lot, me (a) ~ (c) ^^-e-tL-rtLco 

&fflteM1r2>^v?*7S:*WrM--f2>t, X- (1/6) ^i^ ? 6dB, X = (1/ 
2 ) 7T O*^* lldB, X = (5/6) n 17dB^o)to u^^C, ffiffi 

[0 0 2 7] 

iit, ffllfliflB i ^isv^T, Ii n n nS^SBERCfi>C-c, EI 7 tc^-r <£ n tzm%-% 

P SK (Binary Phase Shift Keying ) #5*U jiMiPnK^tfgKO^^ti, JfctfcKrt*$ft 
f5^3$K^5S^QP SK (Quadrature Phase Shift Keying ) Iflfnl^Sv^^ 
Kl±, fffglM»8 P S KM^fS ^ttl» 0 1"**:, BPSraM® 
fc-frfctt, ®6 (a) C^Ly;X= (1/6) nth, QPSK^lM^^it 0 
6 (b) ^LfcX = (1/2) .i:U 8PSOTMWMi:(i, 13 6 (c) 
L*:X = (5/6) ,ria:*J:^, i»»Utft£S*iSOT?*io 
[0 0 2 8] 

p^:£i:X<7)'fit£: £#§&A,T-i3§. i *l£*IHOB E R J: V) WW -ft fc T% 
[0 0 2 9] 

. -^oafiii, -LIB (3) ^iMt^i^^i^r^^^^ ^tUc#oT/? 

*%aE^$-*t> (2) stttiJEtsi^iitstt^stft^^^^So 4 
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2u t isifi (a) ~ (c) o^JtW^Lfci-jl^ L 0 bRF t<DmJ3 mJj <*■> #t 

H S£/ 1 4«i, awwiso^ Htti. ft**/*** 

[0 0 3 1 ] 

imflt*iM»3 0 2, 1 0«fB»*S3 0 3 , 1 FfiTffl**fe3 0 4 R 

(a 1 + 5) - (/? 1 + *) + (7 1 + 0) = (2 n+1) * 

[0 0 3 41 

H «m*/vBJS9 n 1 t T?vf=-e-ffl«-h^iE#a3 0 2 . R F^H^-ffl W^J^SBtf 3 0 L 
tl%Hl%^ 4 0^1 ^!»«H>**« 4 0 2. RF»OM« 

S£^fS^^4ofr4 0 3 ( fS* l c «»i^Loa*m*«# 
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(a 1 + 8 i ) - (/? 1 + <f> j ) + (rl+^k) = (2n+l) ir- (5) 

Mtl»J:^:tSo i, j, klis Wtil~mW-o^J^tt5o 

[0 0 3 7] 

(14©il«) 

«-^-mtj^@B^ sol, i Fm-^mmm 502, 5^503*5^504, RFtf 

[0 0 3 8 ] 

mt)^@Bt?5 0 1 liLotf tfsn> 2-e2^-iKi-^>o mufi-m^s 0 2 t± 

I F{f^-£#^@£, fiffi^yS 2T2MtJo «*^Jft# 5 0 5 iifcffiMy 2tRFfef 
«2 + /?2 + r 2 = 2n7r * J: & a2-/?2+ 7 2=(2n+l) 7 r 
[0 0 3 9 ] 

a5ffl^^LO«*Wk§*-5o 5^t 5 0 3 *±O t 5 0 4 jfrKOl&W 
^*fH3jgLTV»*#R2 002-30713 6 ^WWWKHaNCOT WV^-f * 

- *^*ttfflL^»^«rBI 1 1 W3"o 
[0 0 4 0] 

2X«2 + i?2+y 2 = 2nr i3 X V 
2X«2-/?2+y2 = ( 2 n + 1 ) ir 
t ft& X *) KWtfe-t&o 
[0 0 4 1 ] 

fc) 2ooNt- KD 1 # «£ tfD 2 Sr-KM L/:7>f^7 V^yj 5 0 

6 2:. iO5W:^7^^Wt^^7^35 0 7^5)i^Wo ft is. L 1 t± 
ys-FX^yt*^ L2l±t-^^^^*^ L Off© l/2&£©W*t«fc 
^Lv>£SfcK5fe3*vrv»;&o 5 *iHB 5 0 6 <DXti I Fft-^B X Tf L Ofe-^-O 1 

/2tf)M»«f (LO/2) ^iD^fL, ffi*J&»e>tt, RFfe-^fe-fctfLOfe-^iiffi 

[0 0 4 2 ] 

o io-c, fflMBHWlfc.t'K «mJ±^^4k$-^T. Sgp^fc*StftL0ffi*«*fcft 
a j: a C«0»ir«fcftSo 
[0 0 4 3 ] 
(# 5 ©HJfew^JS) 

H 1 3 5 1 2 oafc£fcov>Tar*- 0 5 2 

3 2 6 8 5 7 4^1 7 ^ffi^CQ 5 ^HJ® £ ra*Ofl*Jft"C* „ UYMU 1 ^^®LOiB 

[0 0 4 4] 

«££-@E#£6 0 1 IiLOffi^^2^K-r^»o «##BESI6 0 1 XfrW>% L Ofe-5§-«0 
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ii/:RFif J: I F«-5§-^<b5^6 0 4£J:O f 6 0 5 i:tEFfet^IU LOln^ 
[0 0 4 5] 

5^-9-6 0 A^XXJF 6 0 5 £ ffiTJ $ tL* R Fit L Ofe-^f±, 6 0 6JZ 

xmm 7 4-C^$tLAo 1^^6 0 1 T^WESftffl^StLS % ^-^LOfef 

gg<t:£«o tffitftL^LOffifl^ «*»6 0 8 ffl* <D L Ofe-f- t . H^«6 0 
[0 0 4 6 ] 

HTJ^IBff 6 0 2 ^^:^6 0 3, 6 0 6 WOtfflH^li, >f ^-^J±W 

a 4 + /? 4+7 4 = 2 n tt £ «£ IT «4-/?4 + 7 4=(2n+l)7r 
[0 0 4 7] 

HI 1 4 MSW*6 0W»Utai 2^fllJS^OV^-C^i-o v_<^>^ 
1 2 04 ^LfcUl (7)^M^^h|WI»OM-t?*>^^\ Mf^Mfe^- 

I»»li^«LOWl/m (miiSt) i&oT^£ 0 «##BB3I7 0 1 liJi 

mXa3-/? + y = (2n+l) n 
tiUM^tio X = mX « 3 + 7 t LT\ iOXt^tSriMl 

[0 0 4 8] ^ , 

R) *fflv>fc^ «# n a p«£^-f'lf#re&*U2\ iWCNR (Carrier to Noise Ratio) 
^SNR (Signal to Noise Ratio ) ^MIU^V> 0 ifc. fi4sn n n «KJ£ CTf 
3£i-*3EP^5S:tt, ±^BP SL QPSK, 8PSK*)3g:WfcR&i% 
AM (Quadrature Amplitude Modulation ) f«i *3*OSEW^5S:*iaJn , t & - ^ 

[0 0 4 9] 

K) 4 J: JJ iBS^-tS-ft «5 ii«ffi^^'JSL/c B E R#oajin n n K'It 

l±, ffe^n^7AiLTR0Mf«IWfflLt*i, 3 > t?^- ? (C 

[0 0 5 0 ] 

[Hll] *5&K^J:*«ft»iifll*il«>l!E , ***BI^**o 

[0 2] HI <^tiJW 1 ©li^^t**7n-ft- VT?**o 

[gl 3 ] HI 1 O R F f|5 2 <7)#^ ^r^i" H1"C^ ^> o 

[H4] 1 ©^J6o»J»<o>f *-5>#WES ^^^7Pi-HIt?^^o 

[0 5] *fi©il^lo»^^-^E^tni^> ffcffl^fcC^i-* 

[0 6 ] ^s&wogs i * - vvm $*y-K£z, x&t>$m<DmMm 

[0 8] 2 m&<wm4 * - ^wffi - ^ *tf1"Ht* a ° 
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[mi o] ^oi4^i^H'f >-ywiflE^ 

[01 1] 01 0 ^-9-(75^r##!l^7F-t"IlI^0"e^ ; 5)o 

[0 12] 01 2 S^BIfrfc^tatitfjW:*^'^ TX«14^7Fl-0^^^>o 

[0 13] *^HJ<^^ 5 »Of£lH^-^W)±5 4r-9-«T^-rH-C*a-o 

[0 14] *&m<0& 6 * -VWJ±^ **)-*:7frrW-e$>&o 

[0 15] 9 ^ y jt^M^Mir & ?ztb <DM~?$> & o 

[0 16] fifcJfeO'f * -v#PJE5 dr-9-^7p-r0-e*^>o 

[0 0 5 1 ] 

103 104, 203, 204, 504, 505, 604, 605 S 101 
201, 301, 501, 601, 602, 70 1 L Ofe^ffl*;fr#BE3£ 
'l02' 202, 302, 502, 603 I Ffe-^fflm^BBS! 

105, 205, 306, 505, 606, 607 RFfefffl«*^«S 
303 - 305, 608 Ml? 
4 0 1-4 0 3 
6 0 9 
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-40 -30 -20-10 0 10 
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[08] 



306 mti^f&^it 




302 **#E3& 
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[110] 



505 **J^J3cH 
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[mil] 
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506 5^ 
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§ * o 4 * - y»£E 5 £-IB3£ 2 0 1 mm « "C L O £ 

2£il£U m^^@£t?2 0 2^»§, Fftf*2ML, t*^S2 0 

jz£-r a- /? + y = 2 n ir ( n ttffifc) KRfeSft&o 
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